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ABSTRACT
Background: Colonic polyps are usually removed endo-
scopically. Surgical intervention is reserved for large, in-
accessible colorectal polyps that have underdone malig-
nant transformation. Laparoscopic management of colonic
polyps has gained a well-defined role.
Methods: Since 1993, 650 laparoscopic colectomies have
been performed in our department. Twenty-eight patients
with large, sessile, polyps that have undergone malignant
transformation underwent elective laparoscopic colec-
tomy. Operative procedures included 14 sigmoidecto-
mies, 10 low anterior recto-sigmoid resections, 3 right
colectomies, and 1 left colectomy. Central ligation of ves-
sels and lymph node dissection were preformed in all
patients.
Results: The main outcome measures include conversion
rate (11%), morbidity (11%), and mortality (3.5%). The
mean return of bowel function was 3.1 days, liquid intake
1.4 days, solid food intake 2.5 days, and mean hospital
stay 8 days. The mean specimen length was 23 cm, and
the mean number of retrieved lymph nodes was 15. Ma-
lignancy according to Dukes classification was in situ,
n4; A, n15; B, n4; C, n4; and D, n1. During
follow-up, 2 patients developed liver metastases.
Conclusion: Laparoscopic colectomy is a technically fea-
sible and effective method for treating large colorectal
polyps that have undergone malignant transformation.
Key Words: Laparoscopy, Colectomy, Colonic polyps,
Colorectal cancer.
INTRODUCTION
Laparoscopic colectomy presents a challenge even for an
experienced laparoscopic surgeon. The technical difficul-
ties of the procedure are accentuated by the presence of
malignant disease. However, advantages arising from
safety,1–3 outcome, and cost effectiveness,4 have estab-
lished laparoscopic colon resection as the most preferred
method in benign colonic conditions, particularly diver-
ticulitis,5–7 inflammatory bowel disease,8–11 familial ad-
enomatous polyposis,12 and Hirschsprung’s disease.13
The issue of laparoscopic treatment of patients with colo-
rectal cancer remains controversial.14–16 Debate exists
concerning the oncologic and immunologic advantages of
laparoscopic access,17,18 the radicalness and extent of re-
section and the potential for port-site recurrence.19 Until
large randomized prospective studies give definitive in-
formation and determine firm directives, the questions
will remain unanswered.
Endoscopic removal of colonic polyps is currently the
standard of care, with surgery being reserved for inacces-
sible or malignantly transformed polyps. Traditional ap-
proaches include laparotomy followed either by colotomy
and polypectomy or by colonic resection. Recently, lapa-
roscopic-assisted colonoscopic polypectomy has been de-
scribed.20–27 This method consists of laparoscopic colon
mobilization to avoid the risk of perforation in cases of
large and inaccessible polyps.20–27 However, the proce-
dure is not technically feasible in a large number of pa-
tients24 and is excluded in cases of suspected or estab-
lished malignancy. Laparoscopic colonic resection has
been proposed in case of endoscopic failure due to site,
size, and the broad base of the tumor or the development
of malignant transformation.28–32 In cases with polyp size
up to 2.5 cm, the possibility of malignancy is well above
30% for colonic and 50% for rectal locations.28 The prob-
lem of choosing the appropriate treatment is accentuated
by often-negative histopathologic results obtained by en-
doscopy in cases of macroscopically suspicious lesions.
The present study describes our experience with laparo-
scopic colectomy in 28 patients presenting with colorectal
polyps with malignant transformation. Indication for sur-
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SCIENTIFIC PAPERgery, technical aspects, histopathological findings, and the
short- and long-term outcomes are discussed.
METHODS
From October 1993 to February 2002, 650 laparoscopic
colectomies were performed including 200 procedures for
colorectal cancer. The study group consists of 28 patients
with large, sessile, colorectal polyps that have undergone
malignant transformation. Fifteen men (mean age, 68) and
13 women (mean age, 64) were referred to our depart-
ment because of endoscopic findings. Colonoscopic re-
moval was considered unsuitable in 19 cases due to a size
of 2.5 cm, a broad base, or inaccessible location. Three
patients presented with co-existing diverticular disease.
Endoscopic biopsies confirmed malignancy in 13 patients,
while in 9 patients a variable degree of dysplasia was
found. The remaining 6 patients had been referred for
management due to the presence of malignant infiltration
at the base of the polyp confirmed by previous endo-
scopic removal. A computed tomographic (CT) scan re-
vealed liver metastases in one patient. Table 1 lists the
number and locations of polyps. Patients were classified
by anesthetists as ASA I (n6), ASA II (n17), ASA III
(n3), ASA IV (n2).
All patients underwent colonic preparation and received 2
g of Ceftriaxone as a single dose of antibiotic prophylaxis
at the induction of anesthesia. Table 2 lists the number
and types of operations performed and the operative
times for each procedure. With the patient in the lithot-
omy position, the operation was performed with 5 trocars,
an intraabdominal pressure of 12 mm Hg, a zero-degree
laparoscope, and the UltraCision Harmonic Scalpel (Ethi-
con, Cincinnati, OH, USA) for mobilization of the colon.
An oncological “no-touch” laparoscopic approach was
followed in all patients. Localization of the polyp was
based on accurate preoperative determination of the dis-
tance from the anus, methylene blue staining, as well as
intraoperative inspection for serosal changes. Central li-
gation of the mesocolic vessels by using metal clips and
adequate dissection of lymph nodes were performed in all
patients. The colonic segment was exteriorized through a
protected left-sided mini Pfannenstiel, or right-sided
McBurney incision and excised. For right colonic resec-
tions, an extracorporeal ileo-transverse anastomosis was
performed, while for left-sided resections, an intracorpo-
real anastomosis was fashioned using a circular stapler.
The oncology team of the hospital regularly followed all
patients.
RESULTS
The planned laparoscopic procedure was accomplished
successfully in all but 3 patients in whom a conversion to
open surgery was considered necessary (conversion rate
11%). The reasons for conversion were an uncontrolled
venous hemorrhage from a branch of the iliac vein, in-
strument failure in a low anterior recto-sigmoid anastomo-
sis, and a failure to localize the lesion despite the previ-
ously described methods for localization of the lesion. The
mean duration of the operation for each laparoscopic
resection is shown in Table 2 and the short-term outcome
in Table 3.
All patients but 3 recovered well and had an uneventful
postoperative course. Three postoperative complications
Table 1.
Location and Number of the Polyps
Location Number
Sigmoid 16
Rectum 8
Cecum 2
Hepatic flexure 1
Left transverse 1
Table 2.
Performed Operations and Operative Times
Operation Number Mean Time
(min)
Range
(min)
Sigmoid resection 14 180 110–270
Low anterior
rectosigmoidectomy
10 317 180–500
Right colectomy 3 180 150–210
Left colectomy 1 255
Total 28 236 110–500
Table 3.
Short-term Outcomes*
Parameter Mean Time (days) Range (days)
First bowel movement 3.1 1–9
Liquid intake 1.4 1–3
Solid food intake 2.5 1–4
Hospital stay 8 4–32
*Conversion rate11%; corbidity rate11%.
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patient was reoperated on after 5 hours because of ab-
dominal wall hemorrhage secondary to trocar insertion.
The second patient was reoperated on the 12th postoper-
ative day because of intestinal obstruction due to adhe-
sions. The third patient, a 74-year-old woman presenting
with a rectal Dukes B carcinoma, was reoperated on on
the fourth postoperative day, because of anastomotic
leakage and hemorrhage. A diverting colostomy was per-
formed, but the patient died from sepsis and multiple
organ failure (mortality rate 3.5%).
The first bowel movement was observed after 3.1 days
(range, 1 to 9), liquid food intake was initiated after 1.4
days (range, 1 to 3), and solid food intake after 2.5 days
(range, 1 to 4).
The mean duration of postoperative hospital stay was 8
days (range, 4 to 32). The 32-day stay involved a patient
with cardiac arrhythmia and ASA class IV status.
The mean length of resected specimens was 23 cm (range,
14 to 48), and the mean number of lymph nodes retrieved
was 15 (range, 1 to 33). The histopathology study con-
firmed adenocarcinoma in all cases, classified according
to Dukes stage as shown in Table 4.
During the follow-up period, 3 major complications oc-
curred. One patient presented with intestinal obstruction
28 months postoperatively due to adhesions. A second
patient developed hepatic metastases 18 months later.
This patient was initially rated as ASA IV and operated on
for an adenovillous sigmoid polyp (3 x 2.5 x 1.2 cm),
Dukes A with 12 free lymph nodes retrieved, and a 19-cm
specimen resected. A third patient experienced hepatic
and peritoneal metastases 6 months later. However, this
patient’s history included previous surgery for uterine
cancer before being referred to our department. She was
operated on for a villous rectal polyp (3.5 x 3.8 cm),
Dukes A, with 27 free lymph nodes retrieved on a 25-cm
long specimen.
DISCUSSION
The standard management of benign colorectal polyps is
endoscopic removal using an electrosurgical diathermy
device. Large polyps require adequate exposure of the
base and easy manipulation for snaring. In case of endos-
copy failure or when malignancy is suspected, a surgical
excision should be performed. Surgical options include
colotomy in case of pedunculated polyps and limited
colectomy in case of large, broad-base polyps. Polyps that
have established or even possible development of malig-
nant transformation require an oncological resection of
the affected colon. This could possibly involve a laparo-
scopic approach, and the surgeon must be aware of all
treatment modalities.31
Laparoscopic management of colorectal polyps appears to
be superior to conventional open surgery as regards post-
operative pain, return of bowel function, and return to
normal activity. However, it takes more time and a shorter
specimen is removed.30 The most difficult and time-con-
suming procedure was low anterior recto-sigmoidectomy.
The resected specimen and retrieved lymph nodes deter-
mine the extent and radicalness of the excision and relate
directly to surgical expertise.
For the above-mentioned reasons, laparoscopic oncologic
colectomy was considered the procedure of choice for
treating large, sessile, transformed polyps. Histopatho-
logic study confirmed the diagnosis of adenocarcinoma in
all cases, revealing 19 out of 28 cases with in situ or Dukes
A carcinoma (68%). The mean operative time, the mean
hospital staying (8 days), the conversion rate (11%), the
morbidity rate (11%), the mortality rate (3.5%), the mean
length of the specimen (23 cm), and the mean number of
lymph nodes15 are acceptable and in accordance with data
reported by others.1,3,4,15,29,30,33 Conversion rates vary be-
tween studies. An overall rate of 15.8% from 28 studies
with 3232 patients has been reported.33 The risk factors for
conversion include left colectomy, anterior rectal resec-
tion, diverticulitis, and cancer. However, it should be
stressed that laparoscopic colectomy requires advanced
laparoscopic skills, and additional training is mandatory.34
In this study, the anastomosis for left-sided resection was
performed intracorporeally with a stapling device, al-
though a hand-sewn procedure for this has been de-
scribed.35 It seems that intracorporeal anastomotic tech-
niques are superior to the extracorporeal one, mainly
Table 4.
Pathological Findings*
Dukes Classification Number
In situ 4
A1 5
B4
C4
D1
*Mean length of specimen23 cm (range 14–48 cm); mean
number of lymph nodes15 (range 1–33).
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garding the long-term outcome of this study, 2 patients
subsequently presented with liver metastases after 6
months and 18 months, respectively. That was despite
early cancer stage (Dukes A) and the potentially curative
oncological resection. It is probable that the prognosis of
colorectal cancer depends more on the biological behav-
ior of the tumor than on any other factor.
CONCLUSION
In conclusion, we would say that the established advan-
tages of the laparoscopic colectomy have been observed
in this study. A standard oncological laparoscopic ap-
proach is essential for large, transformed polyps as well as
for small colonic cancers. It is safe, reproducible, with
comparable short- and long-term outcome, and could
present a new criterion standard. However, a sufficient
learning curve period and teamwork are the keys for this
technically demanding operation to diminish postopera-
tive morbidity and mortality.
References:
1. Bardram L, Funch-Jensen P, Kehlet H. Rapid rehabilitation in
elderly patients after laparoscopic colonic resection. Br J Surg.
2000;87:1540–1545.
2. Seshadri PA, Poulin EC, Schlachta CM, Cadeddu MO,
Mamazza J. Does a laparoscopic approach to total abdominal
colectomy and proctocolectomy offer advantages? Surg Endosc.
2001;15:837–842.
3. Stocchi L, Nelson H, Young-Fadok TM, Larson DR, Ilstrup
DM. Safety and advantages of laparoscopic vs. open colectomy
in the elderly: matched-control study. Dis Colon Rectum. 2000;
43:326–332.
4. Young-Fadok TM, HallLong K, McConnell EJ, Gomez Rey G,
Cabanela RL. Advantages of laparoscopic resection for ileocolic
Crohn’s disease. Improved outcomes and reduced costs. Surg
Endosc. 2001;15:450–454.
5. Lauro A, Alono Poza A, Cirocchi R, et al. Laparoscopic
surgery for colon diverticulitis. Minerva Chir. 2002;57:1–5.
6. Martinez SA, Cheanvechai V, Alasfar FS, Sands LR, Hellinger
MD. Staged laparoscopic resection for complicated sigmoid di-
verticulitis. Surg Laparosc Endosc Percutan Tech. 1999;9:99–
105.
7. Panis Y. Laparoscopic surgery for benign colorectal dis-
eases. J Chir (Paris). 2000;137:261–267.
8. Brown SR, Eu KW, Seow-Choen F. Consecutive series of
laparoscopic-assisted vs. minilaparotomy restorative proctoco-
lectomies. Dis Colon Rectum. 2001;44:397–400.
9. Dunker MS, Bemelman WA, Slors JF, van Duijvendijk P,
Gouma DJ. Functional outcome, quality of life, body image, and
cosmesis in patients after laparoscopic-assisted and conventional
restorative proctocolectomy: a comparative study. Dis Colon
Rectum. 2001;44:1800–1807.
10. Gurland BH, Wexner SD. Laparoscopic surgery for inflam-
matory bowel disease: results of the past decade. Inflamm Bowel
Dis. 2002;8:46–54.
11. Hamel CT, Hildebrandt U, Weiss EG, Feifelz G, Wexner SD.
Laparoscopic surgery for inflammatory bowel disease. Surg En-
dosc. 2001;15:642–645.
12. Watanabe Y, Sato M, Kikkawa H, Yoshida M, Kusunose H,
Kawachi K. Hand-assisted laparoscopic total colorectal resection
for familial adenomatous polyposis with coexisting rectal cancer.
Surg Endosc. 2001;15:445–447.
13. Bonnard A, de Lagausie P, Leclair MD, et al. Definitive
treatment of extended Hirschsprung’s disease or total colonic
form. Surg Endosc. 2001;15:1301–1304.
14. Chapman AE, Levitt MD, Hewett P, Woods R, Sheiner H,
Maddern GJ. Laparoscopic-assisted resection of colorectal ma-
lignancies: a systematic review. Ann Surg. 2001;234:590–606.
15. Nelson H. Laparoscopic colectomy for colon cancer—a trial
update. Swiss Surg. 2001;7:248–251.
16. Weeks JC, Nelson H, Gelber S, Sargent D, Schroeder G.
Short-term quality of life outcomes following laparoscopic-
assisted colectomy vs open colectomy for colon cancer: a ran-
domized trial. JAMA. 2002;287:321–328.
17. Carter JJ, Whelan RL. The immunologic consequences of
laparoscopy in oncology. Surg Clin N Am. 2001;10:655–657.
18. Yamamoto S, Watanabe M, Hasegawa H, Kitajima M. Onco-
logic outcome of laparoscopic versus open surgery for advanced
colorectal cancer. Hepatogastroenterology. 2001;48:1248–1251.
19. Zmora O, Weiss EG. Trocar site recurrence in laparoscopic
surgery for colorectal cancer. Myth or real concern? Surg Oncol
Clin N Am. 2001;10:625–638.
20. Averbach M, Cohen RV, de Barros MV, et al. Laparoscopy-
assisted colonoscopic polypectomy. Surg Laparosc Endosc.
1995;5:137–138.
21. Beck DE, Karulf RE. Laparoscopic-assisted full-thickness en-
doscopic polypectomy. Dis Colon Rectum. 1993;36:693–695.
22. Gervaz P, Pikarsky A, Utech M, et al. Converted laparoscopic
colorectal surgery. Surg Endosc. 2001;15:827–832.
23. Hensman C, Luck AJ, Hewett PJ. Laparoscopic-assisted
colonoscopic polypectomy: technique and preliminary experi-
ence. Surg Endosc. 1999;13:231–232.
24. Le Picard P, Vacher B, Pouliquen X. Laparoscopic-assisted
colonic polypectomy or how to be helped by laparoscopy to
JSLS (2005)9:58–62 61prevent colectomy in benign colonic polyps considered to be
unresectable by colonoscopy. Ann Chir. 1997;51:986–989.
25. Mal F, Perniceni T, Levard H, Boudet MJ, Levy P, Gayet B.
Colonic polyps considered unresectable by endoscopy. Removal
by combinations of laparoscopy and endoscopy in 65 patients.
Gastroenterol Clin Biol. 1998;22:425–430.
26. Prohm P, Weber J, Bonner C. Laparoscopic-assisted colo-
scopic polypectomy. Dis Colon Rectum. 2001;44:746–748.
27. Smedh K, Skullman S, Kald A, Anderberg B, Nystrom P.
Laparoscopic bowel mobilization combined with intraoperative
colonoscopic polypectomy in patients with an inaccessible
polyp of the colon. Surg Endosc. 1997;11:643–644.
28. Eijsbouts QA, Heuff G, Sietses C, Meijer S, Cuesta MA. Lapa-
roscopic surgery in the treatment of colonic polyps. Br J Surg.
1999;86:505–508.
29. Gracia E, Targarona EM, Garriga J, Pujol J, Trias M. Laparo-
scopic treatment of colorectal polyps. Gastroenterol Hepatol.
2000;23:224–227.
30. Joo JS, Amarnath L, Wexner SD. Is laparoscopic resection of
colorectal polyps beneficial? Surg Endosc. 1998;12:1341–1344.
31. Sands LR, Wexner SD. The role of laparoscopic colectomy
and laparotomy with resection in the management of complex
polyps of the colon. Surg Oncol Clin N Am. 1996;5:713–721.
32. Young-Fadok TM, Radice E, Nelson H, Harmsen WS. Bene-
fits of laparoscopic-assisted colectomy for colon polyps: a case-
matched series. Mayo Clin Proc. 2000;75:344–348.
33. Franklin ME Jr., Diaz-E JA, Abrego D, Parra-Davila E, Glass
JL. Laparoscopic-assisted colonoscopic polypectomy: the Texas
Endosurgery Institute experience. Dis Colon Rectum. 2000;43:
1246–1249.
34. Rattner DW, Apelgren KN, Eubanks WS. The need for train-
ing opportunities in advanced laparoscopic surgery. Surg En-
dosc. 2001;15:1066–1070.
35. Msika S, Iannelli A, Flamant Y, Hay IM. Laparoscopic sig-
moid colectomy with intracorporeal hand-sewn anastomosis.
Surg Endosc. 2000;14:866.
Laparoscopic Colectomy in the Management of Large, Sessile, Transformed Colorectal Polyps, Nassiopoulos K et al.
JSLS (2005)9:58–62 62